scale tests of the assumption that species are limited by environmental conditions, rather than 7 0 community responses to those conditions, are rare [7] but needed to be understood to forecast the 7 1 ecological consequences of environmental change (e.g., species' range limits [8] ).
2
A complementary approach to testing persistence is to examine how the environment 7 3 affects the mechanisms that underlie species coexistence (i.e., the mutual persistence of 7 4 competing species [6] ). Recent years have seen a considerable research effort put towards 7 5 quantifying niche differences and fitness differences among species, which promote and preclude 7 6 coexistence, respectively [9] . In doing so, ecologists are now much closer to resolving long- diversity. However, it remains unknown how sensitive niche and fitness differences are to the 8 0 environment, even in well-studied systems, as most experiments are conducted in single 8 1 environments (but see [12, 13] data are needed to understand the mechanistic interplay between competition and the 8 7 environment.
8
To resolve the complex interplay between competition and environmental conditions, we 8 9 couple a demographic approach [2, 15] with trait data and an experimental manipulation of a key 9 0 resource. We apply this approach to answer four questions: (1) How strong is environmental with and without competition? and (4) How sensitive are niche differences, fitness differences, 9 5 and coexistence among competing species to the environment? We use annual plant communities 9 6 from mediterranean-climate regions as a model system, contrasting two soil moisture regimes, 9 7 'wet' and 'dry', that represent differences between mesic (662 mm/year) and xeric (312 Our experiment included 30 species grown for seven months in a research greenhouse at 1 0 2 the University of Toronto (electronic supplementary material appendix S1). In brief, we grew 1 0 3 two types of experimental communities: (1) species grown alone at low densities (7 plants/pot), watering the wet treatment twice as frequently as the dry treatment. All seed was collected from 1 0 9 senescing plants, enumerated, and used to estimate per capita seed production, from which we fit supplementary material appendix S1). Niche differences are derived from the relative strengths of interspecific and intraspecific differences can predict whether a species pair can coexist in a given environment (figure 2). We soil moisture environments (electronic supplementary materials, appendix S1). Note that our We found that filtering caused by the environment alone was dwarfed in comparison to Our results highlight two ways in which inferences of environmental filtering can be [1]. If our results had come from such an observational study, we would erroneously conclude 1 4 5 that environmental filtering removes 40% of the species pool, specifically species with low 1 4 6 biomass, shallow roots, and small seeds (biplot in figure S3 ). Previous research in species-poor 1 4 7 communities suggests that inferring environmental filtering from trait patterns can mislead Niche and fitness differences responded strongly to the soil moisture environment for 1 5 1 many species pairs (figure 2), shifting coexistence outcomes, despite lacking an average effect 1 5 2 across species (table S4) . Nine species pairs were predicted to coexist in each environment, but 1 5 3 the identities of only six pairs were common to both environments. At first glance, these 1 5 4 idiosyncratic responses were surprising-empirical experiments frequently predict that 1 5 5 increasing resource supply rates reduces coexistence, specifically by decreasing niche Additionally, theoretical predictions may not hold if phenotypic plasticity causes species' 1 5 9 resource requirements and drawdown to differ among environments (e.g., converging root
